In the past few decades much research has been conducted on the increasing numbers of commuters taking up cycling to work. This modal shift has been encouraged by pro-cycling policies to increase the attractiveness of cycling and the construction of new cycling infrastructure. In Dublin, several policies have been applied such as a bike rental scheme, bicycle-purchasing schemes, reducing speed limits and the construction of segregated cycle lanes to promote cycling. This paper seeks to examine what, if any, impact these policies have had on cycling rates in Dublin. The paper compares census data from 2006 and 2011 to determine how cycling rates have changed and if the demographics of cyclists have changed in the city. The results presented in the paper show that cycling rates have increased in Dublin and that more females, those in higher age and socio-economic groups are cycling to work on a regular basis.
Introduction
This paper examines the growth of cycling to work in Dublin, Ireland. Dublin, like many other international cities, has been actively promoting cycling and has launched a number of policies to promote cycling in the city. The data presented in the paper compares census of population data from 2006 to 2011 to ascertain what increases in cycling have taken place in this 5-year period.
Dublin is the capital city of Ireland and has a population of 1.2 million (CSO, 2012) . The topography of the city is relatively flat which makes it an ideal candidate city for cycling. Dublin has a mild climate with on average 61mm of rain per month. This compares with 64mm in Amsterdam, 44mm in Copenhagen and 78mm in Freiburg, all cities with a traditional reputation of being the most cycle friendly cities in the world (World. Climate.com, 2012) . Given the climate and topography of Dublin it is an ideal candidate for growth in cycling rates.
In 2009, the Irish Department of Transport published two documents, the National Sustainable Travel Policy and the National Cycle Policy Framework (Department of Transport 2009a , 2009b . Both documents set out goals for increasing the modal share of cycling and the development of cycle lanes and the promotion of cycling using marketing and promotion events. One such policy was the introduction of tax-free loans to purchase bicycles. Caulfield and Leahy (2011) examined how individuals that purchased bicycles under the tax-free loan system in Ireland had used their bicycles. The findings of the study showed that individuals that hadn't owned a bicycle in over seven years were now cycling on a regular basis and the main reasons for this take up in cycling was attributed to health benefits and the flexibility of the mode. Dublin, like many other international cities, has introduced a shared bike scheme called Dublin Bikes. The scheme has been very successful with over 3 million trips recorded in the first three years (Dublin Bikes, 2012) . Research into the usage of the scheme has shown that the trips made using the scheme are commuting trips and that prior to the introduction of Dublin Bikes the majority these trips were made by walking or public transport (O'Neill and Caulfield, 2012) .
One of the barriers to cycling is a perceived poor safety record. Cycling in Dublin is generally perceived as unsafe with both experienced cyclist and non-cyclists, but the increased provision cycle lanes my change this perception (Lawson et al, 2012) . Caulfield et al (2012) also found that the provision of segregated cycle lanes in Dublin can change the perception of safety and further increase the attractiveness of cycling in the city. To improve the safety of cyclists and the attractiveness of the mode over 120km of cycle lanes have been constructed in Dublin since 1990, 25km of which are off-road cycle tracks (Dublin City
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Each of these policy interventions are examined as part of package improvements in the city and census data is analysed to determine what if any impact they have had on cycling rates.
Data
The data used in this paper is taken from the 2011 and 2006 census of Ireland (CSO, 2012 (CSO, , 2006 . The trips examined in this paper represent individual's regular trips to work. The data set has 1.8 million individual's trips in 2006 and 1.7 million individual's work trips in 2011, in Ireland. It should be noted that the results presented in this paper relate to the commute to work. Typically these trips account for a quarter of all trips (Central Statistics Office, 2009) .
Results
The first set of results presented in this section examines the rates on increasing cyclist traffic in Dublin. In Dublin, Dublin City Council every November conducts a cordon count of traffic entering the city. Figure 1 presents the growth in percentage share of cycling from 2006 to 2011. These percentages represent the total share cycling as a percentage of total modal share. The results show that since 2006 there has been a steady increase in the numbers cycling into the city. When interpreting these results one should be aware that these counts are conducted in November, and as such the cycling numbers at this time of year would be lower than in other months due to the poor weather at this time of year in Dublin. The results show that in the city centre cycling has increased its modal share in some areas by as much as 10%. The results also show that the areas of greatest decline in cycling have occurred in the south west of the city. Tables 2 and 3 further examine the areas of increase and decline in cycling in the city. Table 2 below shows the differences between modal share from 2011 to 2006. The findings show that while Dublin has experienced a 1% increase in cycling it has also experienced a 1% fall in walking to work. The results also show that over 50% of those traveling to work do so by car and alone. Table 3 is that within the socio-economic groups more individuals in the higher professions are cycling in 2011 compared to 2006. The final set of results shown in Table 3 show that while more people are cycling, the average journey time has gotten longer.
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Caulfield: Re-cycling a city: Examining the growth of cycling in Dublin When examining the 2011 data one of the interesting questions was to determine in the areas that have shown an increase in cycling, did they have different demographics to those areas that saw a decline or no change. The results presented in Table 4 are segmented into
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four groups using the results presented in Figure 2 . The first columns present the overall averages of all commuters in Dublin County; the other three sets of results are presented are segmented by changes in cycling in the different areas (increases, no changes and decreases). The first sets of results presented in Table 4 are for gender and age. The results show that there is very little deviation amongst the gender variables. The results for age show that in the area with increase cycling numbers has 37% of residents aged 25-34, this is 3% greater than the Dublin Average. The results for car ownership show that in the area with an increase in cycling figures that those households with more than one car are less in this area compared to the other areas. The results for mode of transport used shows, as one would expect, cycling numbers are the highest in the area with growth in cycling. The mode choice figures also show that in the areas with no change or a decrease in cycling, greater numbers travel to work by car alone. Average trip time values are the final variable presented in Table 4 . The findings show that those living in areas with increased numbers of cycling have on average lower trip times compared to those in the other areas examined. It should be noted however that those living in these areas are closer to the city centre, which would be the largest trip attractor in Dublin.
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Discussion and Conclusions
The results presented in this paper show a city in transition from a low cycling base to a city that embraces cycling as a sustainable and viable alternative to mechanised modes of transport. Dublin is a comparable to many other global cities and the lessons learned in Dublin could be applied in many other cities. While the analysis presented in this paper cant
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pinpoint any single measure as being responsible for the modal shift towards cycling, it does show the effectiveness of the package of measures used in Dublin.
One of the key findings of the paper is the identification of the changes in demographics in cyclists in the city. A key target group to encourage to take up cycling are females and those in with higher incomes that have car availability. The results in this paper show that there has been a 5% increase in females cycling to work and a substantial increase in the numbers in the higher professions cycling to work on a regular basis.
As discussed in the paper, Dublin has introduced several policies to promote cycling over the past five years. The findings in this paper point to the success of the envelope of measures used in Dublin have achieved some modal shift towards cycling. To some extent the research the research presented does underestimate the levels of cycling happening in the city as it doesn't look at the non-work trips.
Dublin unlike other European cities has a lower cycling base and the rates of nonmechanised mode share were comparable with North American cities. However, Dublin has made substantial strides to become a cycling friendly city and to have cycling as a viable alternative to mechanised modes of transport. Lessons can be learned from the study presented in this paper for other cities both in Europe and North America on how take up and the attractiveness of cycling can be changed with a mix of new infrastructure provision and promotion of cycling.
